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HOW  TO  WOEK  WITH  THE  MICROSCOPE. 


LIST  OF  ILLUSTRATIONS. 


Tlie  following  Plates  have  been  so  arranged  that  they  may  be  inserted  opposite  certain  pages 
of  " How  to  Work  with  the  Microscope.”  Several  of  the  engravings  have  been  published 
in  the  Author’s  larger  work  on  “ The  Microscope  in  its  upplication  to  FracUcal  Medicine,” 
but  as  they  illustrate  instruments  and  arrangements  employed  in  all  branches  of 
microscopical  investigation,  and  objects  of  general  interest,  they  have  been  re- 
peated here. 


PLATE  I.  STRUCTURE  OF  SIMPLE  AND  COMPOUND  MICROSCOPE — EYE-PIECE, 
AND  OBJECT  GLASS. 

PLATE  II.  ANGLE  OF  APERTURE — SPHERICAL  AND  CHROMATIC  ABERRATION 
— STAGE  AND  MIRROR  OF  MICROSCOPE. 

PLATE  III.  student’s  MICROSCOPE. 

PLATE  IV.  BINOCULAR  MICROSCOPES — MICROSCOPE  FOR  TWO  OBSERVERS. 

PLATE  V.  TRAVELLING  MICROSCOPE,  ARRANGED  UPRIGHT  AND  IN  A 
SLANTING  DIRECTION. 

PLATE  VI.  TRAVELLING  MICROSCOPE,  ARRANGED  FOR  EXAMINING  OBJECTS 
IN  A VIVARIUM  AND  FOR  MAKING  DISSECTIONS. 

PLATE  VII.  bull’s-eye  CONDENSER — LIEBERKUHN  AND  STAGE  FORCEPS. 

PLATE  VIII.  MICROSCOPE  ARRANGED  FOR  EXAMINING  OBJECTS  BY  REFLECTED 
AND  BY  TRANSMITTED  LIGHT. 

PLATE  IX.  POLARIZING  APPARATUS — GAS  AND  CAMPHINE  MICROSCOPE 
LAMPS. 

PLATE  X.  ARRANGEMENT  AND  INSTRUMENTS  FOR  DRAWING  OBJECTS — 
MICROMETER  LINES  FOR  MEASURING  OBJECTS. 

PL^VTE  XI.  GONIOMETER , FOR*  MEASURING  THE  ANGLES  OF  CRYSTALS  — 
OCTOHEDRAL  AND  RHOMBOIDAU'cRYSTALS — ACHROMATIC  CONDENSER. 

PLATE  XII.  LAMPS  AND  SUPPORTS  — BRASS  PLATE — TRIPODS — WATER 
BATHS.  , 

PLATE  XIII.  SCIS.SORS — SPRING  SCISSORS  — SECTION  KNIFE  — DOUBI.E- 
BLADED  OR  VALENTIN'S  KNIFE— FORCEPS. 
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now  TO  WOEK  WITH  THE  MICEOSCOPE 


PLATE  XIV.  INSTRUMENTS  FOR  MAKING  GLASS  CELLS  AND  CUTTING  CIRCLES 
OF  THIN  GLASS — WRITING  AND  CUTTING  DIAMOND. 

PLATE  XV.  MAKING  SHALLOW  AND  DEEP  GLASS  CELLS. 

PLATE  XVI.  BUILT  GLASS  CELLS  FOR  THICK  PREPARATIONS. 

PLATE  XVII.  FATTY  TISSUE — CAPILLARY  VESSELS. 

PLATE  XVIII.  INSTRUMENTS  FOR  DISSECTING  UNDER  WATER,  AND  FOR 
CUTTING  THIN  SECTIONS  OF  WOOD,  BONE,  &C. — COMPRESSORIUM. 

PLATE  XIX.  DIFFERENT  APPEARANCES  OF  THE  SAME  OBJECTS  EXAMINED 
BY  REFLECTED,  TRANSMITTED,  AND  POLARIZED  LIGHT. 

PLATE  XX.  APPARATUS  FOB  EXAMINING  OBJECTS  IN  FLUID,  AND  FOR 
SEPARATING  DEPOSITS  FROM  FLUIDS. 

PLATE.  XXI.  VESSELS  FOR  PRESERVING  CEMENTS — GLASS  SHADES  AND 
AIR-PUMP. 

PLATE  XXII.  AIR  BUBBLES — OIL  GLOBULES,  FREE  AND  ENCLOSED  IN  CELLS 
BLOOD  CORPUSCLES — MARGARIC  AND  STEARIC  ACIDS — MARGARINE. 

PLATE  XXIII.  APPARATUS  FOR  SEPARATING  DEPOSITS  FROM  FLUIDS. 

PLATE  XXIV.  INSTRUMENTS  AND  APPARATUS  REQUIRED  FOR  MAKING 
INJECTIONS. 

PLATE  XXV.  SIZES  OP  THE  PARTICLES  OF  DIFFERENT  COLOURING  MATTERS 
USED  FOR  INJECTION. 

PLATES  XXVI.  BOTTLES  WITH  CAPILLARY  ORIFICES  FOR  HOLDING  TEST 
SOLUTIONS — TEST  TUBES. 

PLATES  XXVII.  INVERTED  MICROSCOPE  — APPARATUS  FOB  EXAMINING 
OBJECTS  AT  A HIGH  TEMPERATURE.— PHOTOGRAPHIC  CAMERA. 

PLATE  XXVIII.  EXTRANEOUS  MATTERS  WHICH  OFTEN  FALL  ACCIDENTALLY 
INTO  MICROSCOPICAL  PREPARATIONS  WHEN  THEY  ARE  BEING  MOUNTED. 


now  TO  WOEK  WITH  THE  MICEOSCOPE. 


Fi6  2. 

PLATE  I 


PiA.  1. 


Pie.  3. 


Fig.  4. 


Fi5.  5 


Fig.  1.  Illustrates  the  nnmiier  in  wliich  an  object  is  magnilied  by  tlie  simple  microscope  or  by  a 
lens  tp.  a). 

Fig.  2-  Diagiam  of  compound  microscope,  a.  Point  where  the  object  is  brousbtto  a focus  by  the 
object-glass  (c).  The  image  formed  at  this  point  is  magnibed  again  by  the  eye-piece  B <p  5). 
Fig.  3.  Negative  or  Iluyghenianeye-picce.  Fig.  4.  Positive  eye-piece  invented  by 'Uamsdeu  (p.  5), 
Fig.  5.  Compound  glasses  of  an  achromatic  ohjcct-ghiss  (p.  6j. 

[To  face  page  4.] 


now  TO  work;  with  the  microsuope. 


Fig.  8. 


Fifi.  9. 


Fig.  6.  Objective,  with  low  angle  of  aperture  bah.  Another  with  high  angle  of  aperture  B a B (p.  6). 

Fig.  7.  To  illustrate  “ spherical  aberration.”  The  raj  s a a being  more  refracted  than  those  near 
the  centre  b,  are  brought  to  a focus  nearer  the  lens  (p.  6.) 

Fig.  8.  To  illustrate  “ chromatic  aberration.”  The  violet  and  blue  rays  being  most  refrangible  are 
brought  to  a focus,  A,  nearer  the  lens  than  the  red  rays,  t,  which  are  the  least  refrangible  of 
the  rays  of  the  spectrum.  Any  object  placed  at  1. 1.  would  exhibit  coloured  fringes  (p.  Cj. 

Fig.  9.  Stage  of  student’s  microscope,  showing  diaphragm  (p.  17)  placed  beneath.  From  a to  J 
should  not  be  less  than  two  inches  (p.  8). 

Fig.  10.  Mirror.  [To  face  page  C.] 


now  TO  WOEK  WITH  THE  MICEOSCOPE. 


Student’s  microscope,  designed  by  Mr.  tlifibley,  and  made  by  Mr.  Ladd,  on  a stand,  so  that  it  may 
be  readily  covered  with  a glass  sliade  (p.  10). 

[To  face  page  8.] 
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HOW  TO  WOllK  WITH  THE  MICROSCOPE. 


Fig.  12. 


Fig.  13. 


PLATE  IV 


. 12.  Nachet’s  binocular  microscope  (p.  11). 

. 13.  Binocular  microscope  as  arranged  by  Mr.  Wcnliam. 

. 14.  M.  Diacliet’s  microscope  to  enable  two  observers  to  e.xamine  an  object  ,at  the  same  time. 


[To  face  page  10.] 


Fig.  16.  Tig.  17. 


HOW  TO  WORK  AVITH  THE  MICEOSCOPE 
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HOW  TO  WOBK  WITH  THE  MICEOSCOPE. 


[To  follow  Plate  V.] 


Pig.  18.  The  travelling  microscope  arranged  for  the  examination  of  obje  cts  in  a vivarium. 


HOW  TO  WORK  WITH  TirE  MICROSCOPE. 


PLATE  VII. 


Fig.  20.  Bull’s-eye  condenser  for  condensing  a strong  light  upon  objects.  Fig.  21.  Bull’s-eye 
condenser  to  lit  on  to  the  stage  (p.  1+). 

Fig.  22.  To  illustrate  the  mode  of  examining  an  object  by  relleetcd  light  with  the  laebcrkuhn. 
The  light  rellccted  from  the  mirror,  a,  passes  through  the  glass  slide,  b,  around  the  object, 
and  impinges  on  the  concave  annular  mirror,  il,  by  which  the  rays  arc  brought  to  a focus 
and  condensed  upon  the  object  placed  at  c (p.  15). 

Fig.  23.  Forceps  to  fix  upon  the  stage  for  holding  small  objects.  [To  face  page  14.] 


Fig.  25. 


now  TO  WORK  WITH  THE  MICROSCOPE 


PLATE  VIIT. 


[To  face  page  16.] 


I'ig.  25.  Diagram  to  show  the  arrangement  for  examining  objects  by 
transmitted  light  (p.  17  ) 
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now  TO  WORK  WITH  Til  JO  MLCROSOORK. 


PLATE  IX. 


Fig.  26.  Fig.  27.  Fig.  28. 


Fig.  26.  “Polarizer”  placed  beneath  the  object.  Fig.  27.  “Analyzer”  plac  cd  above  the  object 
Fig.  28.  Nicol’s  prism  divided  and  cemented  together  with  Ca'nada  balsam,  in  order  that  one 
image  produced  by  the  double  refracting  spar  may  be  refracted  out  of  the  field  of  vision  (p.  18). 
Fig.  29.  Gas  lamp  arranged  by  Mr.  Ilighley  with  water  bath  and  hot  plate  (p.  19). 

Fig.  30.  Camphine  lamp  arranged  by  Messrs.  Smith  and  Beck  (p.  19). 

[To  face  page  18.] 
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HOW  TO  AVOKK  WITH  THE  MICROSCOPE. 


Fig.  31. 


PL.^TE  X. 


Fig.  32. 


Pig.  33. 
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Fig.  34. 
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Fig.  35. 


Fig.  31.  Neutral  tint-glass  reflector  arranged  by  Messrs.  Powell  and  Lealand.  Fig.  82.  Steel 
disc  (p.  20). 

Fig.  33.  Stage  micrometer  divided  into  lOOOtlis  and  SOOOths  of  an  inch,  magnified  215  di.imetcrs. 

Fig.  34.  lOOths  and  lOOOths  of  an  English  inch  magnified  in  various  degrees.  The  smallest 
divisions  are  lOOOths  and  lOOOOlhs  (p.  22). 

Fig.  35.  To  illustrate  the  arrangement  of  the  microscope  lor  drawing  and  measuring  objects 
(pp.  21 — 23).  [^To  face  page  20. 


HOAV  TO  WOKK  WlTll  THE  :M ICROSCOPE. 


Fi^.  36. 


PLATE  XI 
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Fig.  37. 


Fig.  38. 


Fig.  .30.  Mode  of  ascertaining  tlie  magnifying  power  of  an  olijcct-glass.  n.  lOOOtlis  of  an  inch 
X 200.  h.  hich  scale  Jir'uled  into  leiillis.  c.  lOOOths  of  an  inch  x i30.  J.  lOOllisol  mi  inch  x 40. 
Kacli  niagnitied  1000th  of  an  incli  covers  two-tcntlis,  orone-fiflh  of  an  inch,  therefore  the 
glass  magnifles  200  times,  for  x 200  = y’;  or  1*  of  an  iocii.  E-ich  100th  of  an  inch  covers 
four-tenths  of  an  inch,  therefore  the  glass  magnifies  40  times,  for  vjutli  x;40  = (p.  24). 

Fig.  .37.  Crystals  exhibiting  acute  and  obtuse  angles. 

I'ig.  38.  Goniometer  for  measuring  the  angles  of  microscopic  crystals  fp.  23). 

Fig.  39.  Achromatic  condenser  with  arrangement  for  altering  focus,  designed  by  Professor 
Quekett  (p.  17). 

Fig.  4(t.  An  octohedral  crystal,  one  axis  of  which  is  shorter  than  the  other  two,  to  show  the 
difTerent  ajipcarance  it  e.\hihits  when  examined  in  different  positions. 

[To  face  ptige  24.] 
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now  TO  WORK  WITH  THE  MICROSCOPE. 


Fig  41. 


Fig.  42. 


PLATE  XII. 


Fig.  43. 


Fig.  45. 


. 41.  Small  retort-stand  to  support  watch-frlasses,  &c.  (p.  25). 

. 42.  Spirit  lamp  with  wire  stand  attached  (p.  25). 

. 43.  Brass  plate  for  heating  glass  slides  (p.  26). 

. 44.  Porcelain  basins  arranged  for  a water  hath  (p.  26). 

. 45.  Small  copper  bath,  witli  ring  to  dimini.sh  aperture  (p.  26). 

. 46.  Tripod  wire  stand  for  supporting  platinum  basin  containing  matter  for  incineration  (p.  25). 

[To  face  page  26.] 
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now  TO  WORK  WITK  THE  MICROSCOPE. 


PLATE  XIII. 


Fig.  51. 


Eig.  52. 


Pig.  53 


Fig.  47-  Curved  scissors,  for  cutting  thin  sections  of  tissues  (p.  28). 

Fig.  48.  Fine  straight  scissors,  for  dissecting  (p.  28).  Fig.  49.  Spring  scissors,  for  making  minute 
dissections  (p.  28). 

Fig.  50.  Double-edged  scalpel,  for  cutting  thin  sections  (p.  20). 

Fig.  .51.  Valentin’s'knife  (p.  27).  Fig.  52.  Valentin’s  knife,  as  improved  by  Mr.  Matthews  (p.  27) 
Fig.  53.  Curved  forceps,  for  dissecting. 

[To  face  page  28.] 


HOW  TO  WOEK  WITH  THE  MTCEOSCOPE. 


PLATE  XIV. 

Fig.  54,  Fig.  55. 


Fig  50. 


Fig.  60. 


Fig.  54.  Shadbolt’s  apparatus  for  making  round  cells  ot  Brunswick  black  (p.  41). 

Fig.  55.  Flat  brass  rings  for  cutting  circles  of  thin  glass  (p.  41). 

Fig.  56.  Plate  glass  stage  for  examining  objects  when  immersed  in  acids  or  corrosive  liquids. 
Fig.  57.  Large  bradawl,  for  scraping  away  superfluous  raariue.glue  in  making  cells  (p.-4i2). 
Fig.  5A  Thill  glass  cell,  for  examining  objects  suspended  in  fluid  (p.  43). 

Fig.  59.  To  illustrate  the  manner  in  which  the  diamond  is  used  for  culling  thick  glass  (p.  41). 
Fig.  60.  Writing  diamond  for  cutting  thin  glass  (p.  41). 

[To  face  page  42.] 
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now  TO  WOEK  WITH  THE  HICEOSCOPE. 


PLATE  XV. 
Fig.  61. 


Fi^.  6f. 


Fig.  61.  Small  cells  for  preserving  injections  and  other  thick  preparations  (p.  44). 

Fig.  62.  To  illustrate  the  manner  in  which  the  thin  glass  may  be  perforated  for  making  tliin  glass 
cells  (p.  43.) 

63.  Shows  the  way  in  which  the  angles  of  a built  glass  cell  are  joined  together  (p.  45). 

64.  Glass  cells  made  by  grinding  out  the  centre  of  a piece  of  plate  glass  (p.  44). 

65.  Large  deep  glass  cells,  for  preserving  opaque  preparations  (p.  -44.) 

66.  Illustrates  a simple  way  of  making  a moderately  thick  glass  cell  (pp.  43,  44.) 

[To  face  page  44.] 


now  TO  WORK  AVTTK  THE  MICROSCOPE. 


PLA.TE  XVI. 


F ig.  67. 


FiA-  68. 


Fig.  69. 


Fi&.  70. 


FiS.  71. 


Fi”-  67  To  illustrate  the  manner  in  which  cells  of  a peculiar  shape  may  be  made.  The  lower 
° uiu-t  is  made  of  plate-Mass,  to  which  the  tube  is  attached  by  gutta  pcrcha.  This  apparatus 
was  made  for  examining  the  circulation  in  the  branchitc  of  a proteus.  The  smaller  tubes 
were  for  the  purpose  of  supplying  the  animal  with  fresh  water. 

Fig.  68.  Large  built  glass  cell  (p.  44).  ,,  . i . .u  • , 

Fig.  69.  Shows  the  nianner  in  which  the  sides  of  built  glass  cells  are  cemented  together  in  order 

to  grind  them  perfectly  flat  (p.  44).  i i r • r 

Fio’.  70.  Concave  glass  cell  made  by  grinding  out  a cup-shaped  cavity  on  the  surface  of  a piece  of 
“ very  thick  glass.  It  is  afterwards  polished  (p.  4-0.  . 

Fig.  71.  Deep  glass  cell,  made  by  bending  a piece  of  glass  in  the  blowpipe  flame  (p.  45). 

° [To  face  page  46.] 
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now  TO  WORK  AVIXn  THE  MICROSCOPE 


PLATE  XVIT.  Fig.  73. 


ir:cnilis\«n ■ ' /-Uo 

Fig.  72.  Fatty  tissue  hewing  fat  vesicles,  the  crystalline  fat  has  separated  from  the  oily  fat  x 130. 
Fig.  73.  Small  vessel  dividing  into  capillaries  x 215. 

Fig.  74.  Capillary  vessels,  a.  Showing  nuclei  on  walls,  h.  Fragment  of  a capillary  vessel  with 
membranes,  c,  attached.  A.  Another  fragment  flattened  between  the  glasses  (p.  49). 

Fig,  75.  Newt  dissected  to  display  the  thin  part  of  the  kidneys,  under  wliicli  a needle,  n,  has  been 
placed  (p.  51).  [To  face  page  50.] 
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nOAV  TO  WOUK  AVIXn  THE  MICBOSCOPE. 


PLATE  XVIII. 
Eii5.  76. 


Pig.  79. 


Fig.  70.  Arrangement  fur  dissecting  olijects  under  water.  The  Imll’s-eyc  condenser  is  laro-cr  than 
those  represented  in  figs.  20.  21  (p.  52).  It  may  he  obtained  of  Mr.  Matthews.  ° 

Fig.  77.  Loaded  cork,  upon  vvhicli  objects  for  dissection  may  be  pinned  out  (p.  53). 

Fig.  78.  Needles  for  dissecting  (p.  2s). 

Fig.  79.  Instrument  for  cutting  thin  sections  of  wood,  &c.  (p.  56). 

Fig.  80.  Compressorium,  for  pressing  or  tearing-up  tissues  under  tlie  microscope  (p.  56) 

Fig.  81 . Saw  for  cutting  thin  sections  of  bone  (p.  55). 

[To  face  page  52.] 
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HOAV  TO  WOEK  AVITH  THE  MICROSCOPE. 


PLATE  XIX. 


Eig.  85. 


Fig.  86. 


Fig.  87. 


Fig.  88. 


Fig.  89. 


Fig.  90. 


. 82.  Spherical  crystallines  of  carbonate  of  lime,  examined  by  transmitted  lisht  in  air  (p.  58). 

. 83.  The  same  in  water.  Fig.  8I.  The  same  in  Canada  balsam.  Fig.  85.  The  same  under  the 
influence  of  reflected  light.  Fig.  86.  The  same  under  the  influence  of  polarized  light  (p.  58). 

I'ig.  87.  Octohedral  crystals  as  seen  by  reflected  light.  Fig.  88.  The  same  in  air  by  transmitted 
light.  Mg.  89.  Iti  water.  Fig.  90.  In  Canada  balsam.  The  thin  lines  in  the  last  case  are 
caused  by  the  refractive  power  of  the  crystal  and  that  of  the  medium  in  which  it  is 
immersed  being  nearly  equal. 

Fig.  91.  To  illustrate  the  appearance  of  crystals  when  examined  in  their  own  mother-liquor. 

[To  face  page  58.] 
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now  TO  woiMv'  WITH  Till':  M icuo.suori:. 


FiA.  92.  PLATE 


XX. 


FiA-  93. 


FiA-  94. 


FiA.  95. 


Kg.  92.  Apparatus  for  pressing  down  the  thin  glass  cover  while  cements  are  drying,  arranged  by 
the  Rev.  G.  Isbell. 

Fig.  93.  Animalcule  cage  for  examining  strata  of  fluids  of  different  degrees  of  thickness  (pp.  4fi,  57). 
Fig.  94.  To  illustrate  the  manner  in  which  the  thin  glass  cover  is  to  be  allowed  to  fall  gradually 
upon  an  object  to  be  mounted  in  fluid  (p.  03). 

Fig.  95.  Glasses  for  taking  the  speciflc  gravity  of  fluids  and  for  allowing  deposits  to  subside  (p.  68). 
Fig. 96.  Shows  how  filtration  may  be  conducted.  [To  face  page  64. 
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now  TO  WORK  wini  tite  microscope. 

Fi5  97.  PLATE  XXI.  Fig  98 


Fig.  100, 


Fig.  97-  Vessel  for  lioliling  Canada  balsam  (p.  32). 

. 98.  Vessel  tor  holding  gum,  gold  size,  vai  nisli,  glycerine.  &c.  (p.  32). 

. 99.  Glass  shades  for  protecting  specimens  which  are  being  mounted  from  dust  (p.  63). 
100.  Small  air-pump  for  removing  air  from  the  interstices  of  a tissue  (p.  66). 

[To  face  page  66.] 


HOW  TO  WOEK  WITH  THE  MICEOSCOPE, 


,!*■ 


PLATE  XXII. 


Ei^.  101. 


Eig.  104. 


Ei|.  102. 

E'.g.  103. 

0 ® ga*  CO  o 

•U  o ^ 

0 0 * 

^ 0 ^ 
'^v°^?o9‘n  <3°^ 
\s 

’Oa  ^0,3P%0 

V O 

Eig.  105. 

„<*o'^®ar4s 

^ SaSe. 

^®5s©^ s 


Eig.  107. 


Eig.  lOP. 


Fi;i.  101.  Air  bubbles  of  various  sizes  in  water  (p.  68). 
l i;'.  102.  Oil  slobules,  some  free,  others  in  envelopes  (p.  68). 

Fig.  108.  Oil  globules  from  milk.  In  some  the  investment  of  casein  is  dissolved  and  they  arc 
coalescing  (p.  102). 

fig.  lot.  Liver  cells  containing  oil  globules.  In  the  centre  is  seen  a collection  of  oil-globules 
not  surrounded  by  any  envelope  (p.  101). 

Fig.  105.  Blood  corpuscles. 

Fig.  106.  Crystals  of  luargaric  acid. 

Fig.  107.  Crystals  of  stearic  acid. 

Fig.  108.  Crystals  of  margarine  separating  from  the  oily  fat  or  elaine. 
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HOW  TO  WOEK  WITH  THE  MICEOSCOPE. 


Fi^.  in . 


Fig.  113. 


Fig.  109.  Pipettes  made  of  glass  tube  for  separating  deposits  from  fluids  (p.  69). 

Fig.  110.  Illustrates  the  manner  of  using  the  pipette  (p.  69). 

Fig,  111.  Shows  the  manner  in  which  a very  small  quantity  of  deposit  niav  be  obtained  from  a 
fluid,  by  placing  it  in  a test  tube,  and  inverting  it  over  the  glass  slide,  'it  is  kept  in  position 
by  an  India-rublter  band  shown  in  the  drawing.  * 

Fi.'.  112.  Wash  bottle  (p.  71). 

. 113.  Illustrates  the  manner  in  which  filtering  paper  is  to  be  folded  for  filtering. 

[To  lace  page  70.] 


now  TO  WORK  WITH  THE  H 1C'R0SC01>E. 


PLATE  XXIV. 

Fig.  116. 


®*?PP'"S  P'P®  "■•>«>  tlie  syringe  is  being  refilled  (n  74) 

fi|:  ill:  lit iZ'maSr'  'f-  ■'*>■ 

n»,.i..i..«..d„  .»«„  bam  ro,d„insobicct., 

Fig.  118.  Performing  the  operation  of  injecting  (p.  80). 

Fig.  119.  Stopcock  and  injecting  pipe,  which  fit  on  to  the  svrin<>-c  (p  74) 

" “>  be  tied  on  an 

[To  face  page  7I]. 


now  TO  WORK  WITH  THE  MICROSCOPE. 


PLA.TE  XXV. 


n 


Thovsandlhs  of  an  TncTi. 

Seal*  iiiT-i  ■ i-.i---— i-  - --—I 

12  ;i  5 

Coloiiring  matter  used  for  injecting:,  showing  the  comparative  size  of  tlie  particles,  a.  Precipitated 
chalk  purchased  in  a dry  state,  h.  Chalk  recently  precipitated,  c.  Whitening,  d.  Prussian 
blue,  as  purchased,  e.  Recently  precipitated  Prussian  blue.  /.  Freshly  precipitated  carbonate, 
of  lead.  g.  Dried  carbonate  of  lead.  h.  Freshly  precipitated  biniodide  of  mercurv.  i.  Dried 
biniodide  of  mercury,  k.  Indigo.  1.  Vermilion,  as  purchased,  m.  Levigated  vermilimi. 
f.  Pure  carmine,  n.  Dried  chromate  of  lead.  r.  Freshly  precipitated  chromate  of  lead 
(hot  solutions  of  bichromate  of  potash  and  acetate  of  lead),  'o.  Freshly  precipitated  chromate 
of  lead  (cold  solutions),  q.  Lamp  black,  x 215  (p.  75). 

[To  face  page  7C.] 


now  TO  wore:  with  tue  microscope. 


PLATE  XXVI. 


Eig.  122. 


Eig.  123. 


ft 


C 


Fig.  124. 


Fig.  125. 


Pig.  122.  Small  tube  with  capillary  orifice  for  microscopical  testing  (p  90). 

I'i'g.  123.  Tube  with  India-rubber,  a,  tied  over  upper  extremity,  to  remove  small  quantities  ot 
test  solutions  from  bottles.  A.  Ground,  to  fit  into  the  neck  of  the  bottle,  c.  Orifice. 

Pig.  124.  Bulb  with  capillary  orifice  (p.  90). 

Pig.  125.  Test  tubes,  rack,  and  drainer. 

Fig.  120.  Box  with  test  solutions  in  bottles  with  capillary  orifices. 

Pig.  127.  Crystals  of  common  salt. 
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ItOW  TO  WOlllC  WITH  THi:  MICROSCOPE. 


PLATE  XXVII. 

F,^.  128. 


Fi^.  129 


Fig.  130. 


Fi^.  138.  Inverted  microscope  of  Dr.  Luwrenee  Smitli,  for  examining  objects  in  acid  solutions, 
corrosive  fluids,  &c.  a.  Tube  of  microscope  with  eye-piece,  b.  Object  jilnss  over  the  box 
wbicb  contains  tlie  jirism  le.scmbliM''  that  represented  at  g.  c.  Stage  with  slide  upon  it. 
d.  Support  on  u liicli  polarizing  apparatus  or  condenser  may  be  placed,  e.  Mirror.  /.  Screw 
bv  wliicli  the  staue  is  elevated  or  depressed  in  loeussing.  g.  Prism  sliowing  the  direction  in 
which  the  lays  of  light  passing  thiuugh  it  arc  refracted,  h.  Position  of  achromatic,  object 
glass. 

Fig.  139.  .Apparatus  for  i xaniining  objects  while  exposed  to  the  action  of  a liigh  temperature. 

Fig.  130.  Stage  and  mirror  adapted  to  ordinary  photographic  camera  for  taking  photographs  of 
micioseopie  objects  as  arranged  by  Mr.  Iliglilcy  (p.  9.5). 

[To  face  page  96.] 
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now  TO  WOEK  WITH  THE  MICEO SCOPE. 


PLATE  XXVIII. 


Eig.  133. 


Pig.  131.  Fibres  of  deal  swept  from  the  floor  (p.  102). 

Fig.  132.  Globules  of  potato  starch  (p.  102). 

Fig.  133.  a.  Fiagmeuts  of  human  hair.  b.  Cat’s  hair.  c.  Hair  from  blanket,  d. 
e.  Fibres  of  cottou.  /.  Fragments  of  tea-leaves,  showing  eells  and  spiral  ves 
feathers,  h.  Bread  crumbs,  showing  wheat  starch  partly  altered  by  ba'- ‘ 
i.  Free  oil  glob'ilcs  (i>.  102). 


[To  face  page  102.] 
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HOW  TO  WOHK  WITH  THE  MICROSCOPE: 

A GUIDE  TO  THE  PRACTICAL  USE  OF  THE  INSTRUMENT,  WITH  DIRECTIONS  FOR 
EXAMINING  AND  PRESERVING  SPECIMENS,  &c. 


Contents. 

I.  The  Simple  and  Compound  Microscope — Makers  of  Microscopes— Choice 
of  a jlicroscope — Travelling  and  Dissecting  Microscopes. 

II.  Examination  of  Objects  by  Reflected,  Transmitted,  and  Polarized  Light — 
Dark  ground  Illumination — Illumination — On  Drawing  and  Measuring 
Objects — xAscertaining  the  Magnifying  Power  of  Object  Glasses. 

III.  Instruments  required  for  Dissection — Valentin’s  Knife,  &e. — Cements — 

Preservative  Solutions. 

IV.  On  making  Cells — Brunswick  Black,  and  different  forms  of  Glass,  Cells  for 

preserving  Specimens. 

V.  On  examining  objects  in  the  Microscope — Muscular  Tissue — Of  making 
Minute  Dissections — Hardening  Textures— Of  examining  Objects  in 
Air,  Water,  and  Canada  Balsam. 

VI.  Of  Preserving  different  Structures  permanently — Of  separating  Deposits 
from  Fluids. 

VII.  Of  Injecting — Apparatus,  &c.  — Of  Natural  and  Artificial  Injections — 

Of  the  advantages  of  Transparent  Injections — Of  the  Prussian  Blue 
Injecting  Fluid — Injecting  Mollusea,  Insects,  &c. 

VIII.  Of  the  use  of  Chemical  Reagents  in  Microscopical  Investigation — Fallacies 

to  be  guarded  against  — Presence  of  Extraneous  Substances  — Con- 
clusion. 

Tables  for  practising  the  use  of  the  Microscope  and  Manipulation. 
Apparatus  required  in  Microscopical  Investigation. 


Extracts  from  the  Press. 

“ The  lectures  of  Dr.  Beale  are  excellently  adapted  for  the  purpose  to  which 
they  are  devoted.  The  directions  are  plain  and  intelligible,  and  the  student  wdio 
follows  the  successive  steps  here  offered  to  him  can  scarcely  fail  to  understand 
the  uses  and  mechanism  of  the  microscope.” 

“This  is  one  of  the  most  useful  and  practical  works  which  has  yet  issued  from 
the  press  on  the  subject  of  the  microscope;  it  is  not  only  likely  to  prove  of  the 
utmost  value  to  the  student,  but  also  to  the  busy  practitioner  who  may  find  time 
profitably  to  consult  its  pages.  •*  * * This  little  work  will  supply  the  student 
with  everything  he  desires  to  know  about  the  microscope,  it  will"  teach  him  to 
study  it  practically,  and  without  saying  too  much,  it  will  fully  explain  to  him 
“ How  to  work  with  the  microscope.”  We  recommend  it  to  every  one  with 
satisfaction.” 

“We  confidently  recommend  Dr.  Beale's  work  to  all  those  who  wish  to  obtain 
accurate  results  from  the  use  of  the  microscope,  and  by  its  means  to  enlarge  the 
boundaries  of  natural  science.” 
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